behavioural syndromes metabolism mixed models personality plasticity Broad sense repeatability, which refers to the extent to which individual differences in trait scores are maintained over time, is of increasing interest to researchers studying behavioural or physiological traits. Broad sense repeatability is most often inferred from the statistic R (the intraclass correlation, or narrow sense repeatability). However, R ignores change over time, despite the inherent longitudinal nature of the data (repeated measures over time). Here, we begin by showing that most studies ignore timerelated change when estimating broad sense repeatability, and estimate R with low statistical power. Given this problem, we (1) outline how and why ignoring time-related change in scores (that occurs for whatever reason) can seriously affect estimates of the broad sense repeatability of behavioural or physiological traits, (2) discuss conditions in which various indices of R can or cannot provide reliable estimates of broad sense repeatability, and (3) provide suggestions for experimental designs for future studies. Finally, given that we already have abundant evidence that many labile traits are 'repeatable' in that broad sense (i.e. R > 0), we suggest a shift in focus towards obtaining robust estimates of the repeatability of behavioural and physiological traits. Given how labile these traits are, this will require greater experimental (and/or statistical) control and larger sample sizes in order to detect and quantify change over time (if present). © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
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A major challenge in studying and describing behavioural and physiological traits is their lability. In contrast to morphological traits, physiology and behaviour are labile traits that can change over short periods (e.g. seconds to days) in response to changes in internal and external stimuli (Wolak, Fairbairn, & Paulsen, 2012) . High lability implies that individual differences in behavioural or physiological traits observed at one point in time might not be observed if the same set of individuals were observed again on one or more occasions, even under highly controlled conditions. Various terms, including repeatability, differential consistency and differential stability have been used by biologists and psychologists to refer to the extent to which individual differences in behavioural or physiological scores are maintained over time (Bell, Hankison, & Laskowski, 2009; Caspi & Roberts, 2001; Hayes & Jenkins, 1997; Roberts, Caspi, & Moffitt, 2001; Stamps & Groothuis, 2010) . However, the term 'repeatability' also refers to a statistic, R, which has traditionally been used in quantitative genetics to estimate the proportion of trait variation that is attributed to individual differences (see equation (1); Hayes & Jenkins, 1997; Lessells & Boag, 1987; McGraw & Wong, 1996; Nakagawa & Schielzeth, 2010; Wolak, et al., 2012) . Because of the potential confusion over the two meanings of the term repeatability, here we use 'broad sense repeatability' to refer to the extent to which individual differences in scores are maintained over time (in a given context) and 'narrow sense repeatability' to refer to R. Importantly, although R can sometimes provide reasonable estimates of broad sense repeatability, this is not always the case. As we discuss below, R makes no implicit inferences about time-related change (there is no term for time in its formulation). Thus, if our longitudinal data contain individual or mean level changes over time not accounted for in the underlying statistical model, then inferences about broad sense repeatability will not be correct because model assumptions are violated.
Broad sense repeatability is of interest in many areas of research because it indicates that a given type of behaviour or physiology can be considered to be a characteristic of an individual (i.e. a trait), and may reflect heritability (e.g. Falconer, 1981; but see Dohm, 2002) . Recently, broad sense repeatability has attracted considerable interest from researchers interested in animal personality, because
